and thus the k 2 for AIB may be 10-fold greater than the AIB Kj. The marked differences between k 2 and Kj are caused only by amino acid concentration gra dients across the BBB and are fully independent of any asymmetry in BBB permeability to AIB.
The authors reply:
To the Editor: We appreciate the comments of Dr. Pardridge and the opportunity to respond to them. In his letter to the Editor, Dr. Pardridge states that "AlB is a neutral amino acid that penetrates cell membranes via carrier-mediated amino acid transport." Dr. Pardridge then assumes that Mi chaelis-Menten enzyme kinetics can be applied to describe the transport of a-aminoisobutyric acid (AIB) and other neutral amino acids across the blood-brain barrier (BBB), that phenomenological or apparent Km and V max values can be calculated from the experimental data, and that the nonsatur able transport component (Kn) contributes mini mally to the measured flux. The available data con-cerning small neutral amino acid transport across the BBB by a carrier system are not as convincing or supportive as they are for large neutral amino acids (Pardridge and Oldendorf, 1975) . Clearly, the transfer rates for small and large neutral amino acids across the BBB (blood to brain) are very different (Oldendorf, 1971) , whereas their transfer rates into brain cells are fairly similar (Blasberg, 1968) .
Dr. Pardridge supports his suggestion that AIB transport through the BBB is mediated by a neutral amino acid transport system localized in the BBB with our observation that the blood-to-brain transfer constant (Kj) for AIB is nearly 100-fold greater than the Kj for diethylenetriaminepentaacetic acid (DTPA) (Blasberg et al., 1983a) . We disagree with that in terpretation of our data, since on physicochemical grounds, membrane permeability to AIB should be much greater than that for DTPA, and thus one does not have to invoke carrier-mediated transport of AIB to explain the differences in the Kj values of AIB and DTPA. AIB is more lipid soluble than is DTPA;
hence AIB more readily solubilizes in the mem branes of the BBB than does DTPA. In addition, AIB is a smaller-size molecule than DTPA and will diffuse more rapidly across the BBB. Davson and Danielli (1943) Kj values (Blasberg et al., 1983a) . Since the Kj values 1 The octanol-water partition coefficients of [14CJAIB and [57Co)DTPA were measured at room temperature in the following manner. Grade-l octanol, obtained from Sigma Chemical Co. (St. Louis, MO, U.S.A.), and normal saline (NaC1; 0.9%) were used; chromatographically pure [14C]AIB and 57CO chelated to DTPA were prepared, and radioactivity was measured as pre viously described (Blasberg et aI., 1983a) . Tr acer amounts of [14CJAIB or [57CoJDTPA were added to 3 cc of saline, and the pH was adjusted to 7.2-7.4. This solution and 3 cc of octanol were added to a separatory funnel and vigorously shaken for 3 min, and the octanol-water phases were allowed to separate for 1 h. Samples of the octanol and aqueous phases were obtained for radioactivity-concentration measurements. The values re ported above are the means of three separate measurements for each compound, with a standard deviation of 4% and 17% for AlB and DTPA, respectively.
for AIB and DTPA are essentially equivalent to the PS values for the BBB for these compounds, this analysis suggests that the neutral amino acid carrier system of the BBB contributes very little to the overall blood-to-brain transport of tracer AIB under normal conditions.
To test further this relationship between PS, lipid solubility, and molecular weight, the AIB and DTPA data can be plotted on a graph of P S versus the (octanol-to-water partition coefficient)/(molecular weight)1I 2 ratio, as was done by Fenstermacher and Rapoport (1983) . Both AIB and DTPA fit on the line drawn through the points of other molecules that are thought to "diffuse" across the BBB.
If our preceding analysis is incorrect, and AIB (Blitzer et aI., 1978) . Blood to-brain transport of AIB was unchanged in what appeared to be normal brain tissue when plasma amino acids were elevated in these animals (Horo witz et aI., 1983) . This finding suggests that AIB flux across the BBB occurs largely by a nonsatu rabIe, first-order process in one experimental model of hepatic encephalopathy.
The above observations provided the basis for choosing AIB and developing a quantitative auto radiographic method to measure regional differ ences in the transfer constants of small water-sol uble molecules (Blasberg et aI., 1983a,b) . Our studies in tumors (Blasberg et aI., 1983c; Molnar et aI., 1983a,b) and of hyperosmotic opening of the BBB (Blasberg et aI., 1980) similar to that above for Ki could be made. The values of k2 we present are upper limits of their "true" values for the reasons explained in our paper, and we note them as k2 estimates.
We thank Dr. Pardridge for his comments and welcome further discussion of this matter.
